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Abstract 

Aim: The aim of this study was to examine the effect of perioperative allogeneic blood transfusion on early morbidity and mortality in patients aged 80 years 
and older undergoing cardiac surgery. 

Material and Methods: Between January 2017 and December 2019, 115 patients aged eighty and over who underwent heart surgery in our institution were 
included in the study. The data were collected retrospectively from our hospital’s records after ethical committee approval. In this study, patients were divided 
into two groups as those who received blood and those who did not and were compared in terms of postoperative cerebrovascular incident, new-onset dialysis, 
infection, prolonged ICU length of stay, and mortality. 

Results: In the study, 63.5% (n=73) of the patients were female and 36.5% (n=42) were male. The CPB time of the patients who received postoperative 
blood transfusion was found to be statistically significantly higher. Preoperative hematocrit levels were significantly lower and postoperative morbidities and 
mortality rates were significantly higher in the transfusion group. Age, CPB time, postoperative dialysis, inotropic use, transfusion of more than 5 units of blood 
were independent factors that increases the mortality according to the univariate and multivariate analyses. 

Discussion: Octogenarians are a fragile group of patients. Blood transfusion should be avoided whenever possible to minimize the risk. 
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Introduction 

Transfusion of allogeneic red blood cells (RBCs) has been 
practiced in modern medicine for many years. In some studies, 
it has been shown that low hemoglobin (Hb) concentrations and 
the resulting decreased oxygen delivery increase mortality [1]. 
Patients with low hematocrit at the time of coronary artery 
bypass graft (CABG) surgery had higher mortality [2]. However, 
transfusion also has some handicaps. There is a growing debate 
that transfusion of RBCs during the treatment of cardiac surgery 
patients increases short and long-term morbidity and mortality. 
In addition to mortality, it has been stated that transfusion in 
critically ill patients carries high morbidity rates [3]. 

In a number of studies, it has been associated with many 
morbidities, including increased renal failure and infection, 
as well as respiratory, cardiac and neurological complications 
[4-5]. The rate of allogeneic blood transfusion in patients 
undergoing cardiac surgery varies between 40% and 90%, 
although it varies in many centers [6,7]. Today, as a result of 
technological developments and new treatment options, the 
average life expectancy has increased gradually. For this reason, 
the proportion of octogenarians among patients undergoing 
cardiac surgery is increasing. Due to the high incidence of age- 
related anemia in octogenarians, the probability of transfusion 
is higher [8]. However, the effects of blood transfusion in 
octogenarians undergoing cardiac surgery have not been clearly 
demonstrated. In most studies, patients in heterogeneous age 
groups were compared [1,3,5,9]. In our study, we selected a 
group of patients in the homogeneous age group and examined 
only patients aged eighty years and older. The aim of this study 
was to examine the effect of perioperative allogeneic blood 
transfusion on early morbidity and mortality in patients aged 
80 years and older undergoing cardiac surgery. 


Material and Methods 

This study was conducted based on the linked data collected 
retrospectively from our hospital’s records after approval 
by the hospital ethics committee (E-28001928-604.01.01). 
The study included 115 patients (n=115) aged 80 years 
and older who underwent cardiac surgery in our institution 
between January 2017 and December 2019. All emergency 
and elective cases were included in the study. Patients were 
operated on pump and were monitored with 20 G radial artery 
catheterization, 5-lead electrocardiography (ECG), peripheral 
oxygen saturation (sPO2) and Bispectral index (BIS) after 16 G 
peripheral IV catheter was inserted. Anesthesia induction was 
achieved with propofol, fentanyl and rocuronium by applying 
the routine cardiopulmonary bypass (CPB) anesthesia protocol. 
Propofol, Fentanyl, Rocuronium and Sevoflurane were used for 
maintenance anesthesia. Patients were started with 1 g bolus 
tranexamic acid followed by intravenous infusion of 7.5 mg/kg/ 
hour. A transesophageal echocardiography probe was placed 
in all patients to evaluate perioperative cardiac functions. 
According to the transfusion protocol of our hospital, RBC were 
transfused in a way that hemoglobin was 7-8 g/dl (Htc 21-24) 
during CPB and 9-10 g/dl (Htc 27-30) after CPB. Operations 
were performed with sternotomy. Before cannulation, 300- 
400 IU/kg heparin was administered. Arterial cannulation was 
performed using the ascending aorta. Venous cannulation was 


performed with bicaval (in patients who will undergo mitral or 
tricuspid valve intervention) or two-stage single atrial venous 
cannula technique. CPB was initiated with activated coagulation 
time (ACT) >450. All operations were performed at 32 degrees 
hypothermia, under cross clamp and on pump. Isothermic blood 
cardioplegia at 20-minute intervals was used for myocardial 
protection. 

After termination from CPB, the ratio of heparin to protamine 
was neutralized to 1:1. At the end of the operation, the patients 
were taken to the postoperative intensive care unit (ICU). 

In this study, patients were divided into two groups as those 
who received blood and those who did not, and were compared 
in terms of postoperative cerebrovascular incident (CVI), new- 
onset dialysis, infection, prolonged ICU length of stay, and 
mortality. 

The definition of postoperative CVI is used for temporary or 
permanent neurologic deficits. The definition of postoperative 
dialysis was used for patients with normal preoperative renal 
function who were started on dialysis for postoperative acute 
renal failure (ARF). The definition of postoperative infection 
was used for patients with a positive wound or blood culture 
and who were initiated on antibiotic therapy. The definition of 
prolonged intensive care unit stay was used for patients who 
stayed in the intensive care unit for more than 48 hours. The 
definition of mortality was used for patients who died in the 
early period in the hospital. 

Statistical Analysis 

SPSS v26.0 program was used for statistical analysis. 
Descriptive statistical methods (mean, standard deviation, 
median, frequency, percentage, minimum, maximum) were 
used while evaluating the study data. The conformity of the 
quantitative data to the normal distribution was tested with the 
Shapiro-Wilk test and graphical examinations. Student’s t-test 
was used for comparisons between two groups of normally 
distributed quantitative variables, and the Mann-Whitney U 
test was used for comparisons between two groups of non- 
normally distributed quantitative variables. The Chi-square test, 
Fisher’s exact test, and Fisher-Freeman-Halton test were used 
to compare qualitative data. 

Univariate and Multivariate Logistic regression analyzes were 
used to evaluate the risk factors affecting mortality. Statistical 
significance was accepted as p<0.05. 


Results 

The study was conducted in S.B.U. Dr. Siyami Ersek Thoracic 
and Cardiovascular Surgery Training and Research Hospital 
between January 2017 and December 2019 with a total of 
115 cases, 63.5% (n=73) were females and 36.5% (n=42) were 
males. The ages of the subjects participating in the study ranged 
from 80 to 97 years, with an average of 82.90+3.09 years. Age 
and gender distributions and BMI measurements of the cases 
did not show a statistically significant difference according to 
the status of postoperative blood transfusion (p>0.05). The rate 
of diabetic patients and the rate of hypertension in patients 
who received postoperative blood transfusion were found to be 
statistically significantly higher than the patients who were not 
transfused (respectively p=0.007, p=0.039; p<0.05). There was 
no statistically significant difference between the distribution 
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of the operation types of the cases according to the status of 
postoperative blood transfusion (p>0.05) (Table 1). 
Preoperative and postoperative EF and Cross-Clamp Time 
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Figure 1. Diagnostic Screening Tests and ROC Curve Results 
for Blood Unit Count 


measurements of the cases did not show a statistically 
significant difference according to the status of postoperative 
blood transfusion (p>0.05). The CPB time of the patients 
who received postoperative blood transfusion was found to 
be statistically significantly higher than the patients who did 
not (p=0.043; p<0.05). There was no statistically significant 
difference between the preoperative lowest hematocrit (HCT), 
creatinine measurements of the cases according to the status 
of postoperative blood transfusion (p>0.05). The preoperative 
HCT value of the patients who received postoperative blood 
transfusion was found to be statistically significantly lower 
than in the patients who did not (p=0.017; p<0.05) (Table 1). 

No statistically significant difference was found between 
the incidence of postoperative CVI in the cases according to 
the status of postoperative blood transfusion (p>0.05). The 
incidence of postoperative dialysis in patients who received 
postoperative blood transfusion was found to be statistically 
significantly higher than in patients who were not transfused 
(p=0.029; p<0.05). The incidence of postoperative infection 
in patients who received postoperative blood transfusion was 
found to be statistically significantly higher than in patients 


Table 1. Evaluation of descriptive characteristics according to postoperative blood transfusion status 


Total 

Min-Max (Median) 80-97 (82) 
Age 

Mean+SD 82,90+3,09 

Female 73 (63,5) 
Gender 

Male 42 (36,5) 

Min-Max (Median) 15,5-37 (27,6) 
BMI 

Mean+SD 27,7644,51 

(-) 61 (53,0) 
DM 

(+) 54 (47,0) 

(-) 63 (54,8) 
Hypertension 

(+) 52 (45,2) 

Elective 88 (76,5) 
Operation 

Emergent 27 (23,5) 

CABG 66 (57,4) 

Valve surgery 18 (15,7) 

AVR+CABG 16 (13,9) 
Operation type 

MVR+CABG 5 (4,3) 

Aortic surgery 8 (7,0) 

Other 2 (1,7) 

Min-Max (Median) 25-65 (55) 
Preoperative EF 

Mean + SD 51,552 9,52. 

Min-Max (Median) 25-60 (50) 
Postoperative EF 

Mean+SD 47,35+9,81 

Min-Max (Median) 43-207 (113) 
CPB 

Mean+SD 118,87+37,1 

Min-Max (Median) 25-831 (85) 
Cross-clamp time 

Mean+SD 102,41+96,21 


Min-Max (Median) 14,7-66 (25,3) 


Preoperative lowest HCT 


Mean + SD 25,6645,48 

Min-Max (Median) 0,6-5,8 (0,95) 
Preoperative Creatinine 

Mean+SD 1,09+0,55 


Min-Max (Median) 18,9-50,5 (35,6) 
Preoperative HCT 


Mean+SD 35,7+5,94 


Postoperative Blood Transfusion 


(-) 6) 


80-89 (82) 80-97 (83) 
20,317 
82,3442,33 83,1743,39 
28 (73,3) 45 (58,4) 
60,110 
10 (26,3) 32 (41,6) 
19-36,7 (27,9) 15,5-37 (27,3) 
0,903 
27,68+4,41 27,79+4,58 
27 (71,1) 34 (44,2) 
60,007** 
11 (28,9) 43 (55,8) 
26 (68,4) 37 (48,1 
+0,039* 
12 (31,6) 40 (51,9 
32 (84,2) 56 (72,7) 
60,172 
6 (15,8) 21 (27,3) 
26 (68,4) 40 (51,9 
7 (18,4) 11 (14,3 
4 (10,5) 12 (15,6 
40,091 
0 (0,0) 5 (6,5) 
0 (0,0) 8 (10,4) 
1 (2,6) 1 (1,3) 
25-60 (55) 25-65 (55) 
20,983 
51,84+8,81 51,38+9,9 
25-60 (50) 25-60 (50) 
20,204 
49,61+7,92 46,23+10,49 
43-207 (100,5) 45-200 (125) 
©0,043* 
108,92+39,91 123,78434,86 
25-701 (75) 25-831 (88) 
20,117 
98,89+107,66 104,14+90,73 
19,3-33,2 (25,8) 14,7-66 (25,2) 
20,938 
25,5243,59 25,73+6,23 
0,7-1,5 (0,99) 0,6-5,8 (0,95) 
20,866 
1,02+0,23 1,13+0,66 
28,8-50,5 (36,2) 18,9-49,8 (35) 
©0,017* 


37,5845,87 34,78+5,79 


*Mann-Whitney U Test; ‘Student-t Test; *p<0,05. *Mann Whitney U Test, °Pearson’s Chi-Square Test, ‘Student-t Test, “Fisher-Freeman-Halton Test AVR: aortic valve replacement, BMI: Body 
mass index, CABG: coronary artery bypass grafting, DM: Diabetes Mellitus, MVR: mitral valve replacement. *p<0,05, **p<0,01. CPB: cardiopulmonary bypass, EF: ejection fraction, HCT: 


hematocrit 
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who were not transfused (p=0.031; p<0.05). 

The incidence of postoperative IABP in patients who received 
postoperative blood transfusion was found to be statistically 
significantly higher than in patients who were not transfused 
(p=0.029; p<0.05). 
hospitalization and the rate of use of inotropes in patients 
who received postoperative blood transfusion was found to be 
statistically significantly higher than in patients who were not 
transfused (p=0.001; p<0.01). 

The incidence of morbidity in patients who 
postoperative blood transfusion was found to be statistically 
significantly higher than in patients who were not transfused 


The rate of prolonged intensive care 


received 


Table 2. Comparisons by postoperative blood transfusion 


status 
Postoperative Blood Transfusion 


Total 
Total n (%) | (-) nm (%) | (+) n (%) 
(-) 108 (93,9) 38 (100,0) 70 (90,9) 

Postoperative CVI °0,094 

(+) 7 (6,1) 0 (0,0) 7 (9,1) 

(-) 105 (91,3) 38 (100,0) 67 (86,8) 

Postoperative Dialysis 60,029* 
(+) 10 (8,7) 0 (0,0) 10 (13,2) 
(-) 97 (84,3 36 (94,7) 61 (79,2) 

Postoperative Infection 60,031* 
(+) 18 (15,7 2 (5,3) 16 (20,8) 
() 106 (92,2) 38 (100,0) 68 (88,3) 

Postoperative IABP *0,029* 

(+) 9 (7,8) 0 (0,0) 9 (11,7) 

(-) 81 (70,4 37 (97,4) 44 (57,1) 

Prolonged ICU Stay 60,001 ** 
(+) 34 (29,6 1 (2,6) 33 (42,9) 
(-) 78 (67,8) 35 (92,1) 43 (55,8) 

notrope Use POOONES 
(+) 37 (32,2) 3 (7,9) 34 (44,2) 
(-) 71 (61,7 32 (84,2) 39 (50,6) 

Morbidity 60,001** 
(+) 44 (38,3 6 (15,8) 38 (49,4) 
(-) 101 (87,8) 37 (97,4) 64 (83,1) 

Mortality WOME IE} ~ 
(+) 14 (12,2) 1 (2,6) 13 (16,9) 


>Pearson’'s Chi-Square Test; ‘Fisher's Exact Test; *p<0,05; **p<0,01. CVI: cerebrovascular 
incident, IABP: intra-aortic balloon pump, ICU: intensive care unit 


Table 3. Univariate and multivariate evaluation results with 
logistic regression analysis of factors affecting mortality 


| Univariable | | Multivariable 


ODDS ODDS 
(%95 Cl) (%95 Cl) 
Age 


1,24 (1,06- 1,46) °0,007° 
Gender Female 2,62 (0,84-8,14) 60,096 
DM 2,24 (0,70-7,16) *0,174 
Hypertension 2,42 (0,76-7,76) 40) 55) 
ties 3,8 (1,20-12,0) °0,023" 3,58 (0,88-14,49) 0,074 
Preoperative EF 0,99 (0,93-1,05) 20,859 
Postoperative EF 0,95 (0,91-0,99) *0,035" 
CPB 1,02 (1,00-1,04) 0,004" 1,02 (0,99-1,404) 0,066 
Cross clamp time 1,004 (1,00-1,01) 30,058 
Preoperative HCT 0,94 (0,85-1,04) °0,207 
oe 3,13 (0,54-17,9) °0,400 
ioe 6,27 (1,51-26,01) °0,011" 
oe 2,70 (0,63-11,48)  °0,180 
Blood unit >5 6,14 (1,79-20,99) 0,004" 5,24 (1,33-20,68) 0,018" 
notrope Use 6,85 (1,98-23,69) °0,002" 


CPB: cardiopulmonary bypass, CVI: cerebrovascular incident, DM: diabetes mellitus, EF: 
ejection fraction, HCT: hematocrit; *p<0,05 


(p=0.001; p<0.01). Mortality rate in patients who received 
postoperative blood transfusion was found to be statistically 
significantly higher than in patients who were not transfused 
(p=0.033; p<0.05) (Table 2). 

In the ROC analysis with total blood unit counts according to 
mortality, a the area under curve was 0.764 (95% Confidence 
Interval 0.651- 0877; P=0.01). When the total blood unit cut off 
value was accepted as = 3, sensitivity was 64.3%, specificity 
was 71.3% When the total blood unit cut off value was accepted 
as = 5, sensitivity was 42.9%, specificity was 89.2% (Figure 1). 
The rate of emergency surgery was found to be significantly 
higher in patients with mortality (p=0.023; p<0.05). The ODDS 
ratio of the effect of emergency surgery on mortality increases 
by 3.8 times (1.20-12.0). While preoperative EF measurements 
of the cases did not differ statistically according to mortality 
(p>0.05), postoperative EF was found to be significantly lower 
in patients with mortality (p=0.035; p<0.05). The ODDS ratio of 
the effect of one unit increase in postoperative EF on mortality 
was 0.95 (0.91-0.99) 

In terms of mortality, the duration of CPB was found to be 
significantly higher (p=0.004, p<0.05). The ODDS ratio of the 
effect of each unit increase in the duration of CPB on mortality 
increases by 1.02 (1.00-1.04) times. Postoperative dialysis 
rate in cases with mortality was found to be statistically 
significantly higher than in cases without mortality (p=0.011; 
p<0.05). The effect of undergoing postoperative dialysis on 
mortality increases the ODDS rate by 6.27 (1.51-26.01) times. 
Postoperative blood transfusion rate of 5 units or more in 
patients with mortality was found to be statistically significantly 
higher than in patients without mortality (p=0.004; p<0.01). The 
effect of having 5 or more blood units used in the cases on 
mortality increased the ODDS ratio by 6.14 (1.79-20.99) times. 
The rate of use of inotropes in cases with mortality was found 
to be statistically significantly higher than in cases without 
mortality (p=0.002; p<0.01). The ODDS ratio of the inotropic 
use on mortality was found to be 6.85 (1.98-23.69) in the cases. 
In the multivariable evaluation, emergency operation, duration 
of CPB and use of more than 5 units of blood were found to be 
the risk factors, which have a significant impact on mortality, 
and logistic regression analysis was performed. It was observed 
that the number of transfused blood units of 5 and above 
was Statistically significant in the multivariate analysis upon 
mortality (p:0.018; p<0.05). The ODDS ratio of the effect of the 
number of transfused blood units on mortality was found to be 
5.24 (1.33-20.68) (Table 3). 


Discussion 

Transfusion is a cause of morbidity and mortality for all 
age groups. It has been shown that comorbidities increase 
regardless of age in patients undergoing RBC transfusion [10]. 
Elderly patients may need more transfusions than younger 
patients, which increases the risk further. Our study also 
showed that the mortality and morbidity rates are increased 
with blood transfusions. We should avoid transfusion whenever 
possible. In today’s world with all the developments and new 
methods, elderly patients can also be operated safely. It is now 
accepted that cardiac surgery can also be safely performed in 
the octogenarians [11]. However, we also know that advanced 
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age is a preoperative risk factor for mortality. One of the most 
commonly used risk stratification method is Euro SCORE Il. Age 
is the main risk factor that should be considered [12]. Therefore, 
the mortality rate of this group is slightly higher than that of 
the younger populations. A study by Chan et al. showed that the 
overall mortality in cardiac surgery in 11190 patients is 2.2% 
[13]. However, mortality can be up to 15% in patients over 80 
years of age [14]. In our study, the mortality rate was slightly 
lower (12.2%). 

Cardiac surgery is one of the most common surgeries involving 
blood transfusion. It is riskier than many surgeries in terms of 
morbidity and mortality. Increasing transfusion rates are one of 
the main reasons for this situation. For this reason, many clinics 
and associations continue to seek ways to reduce blood use 
today. Even with a restricted approach, 11.4% of the patients 
receive blood products [15]. Ina study by Shaw et al. it is showed 
that not only operative mortality, but 5-year mortality was also 
increased by blood transfusion [16]. Similar to the literature, 
our study showed that blood transfusion significantly increases 
the mortality and morbidity of the patients. 

As we discussed earlier, octogenarians are a fragile group. 
Already the operative mortalities are higher in this group. Our 
results showed that, as the amount of blood used increases, its 
effect on mortality increases up to 6 times. Only one patient 
died in the group without the blood transfusion. There are 13 
patients with mortality in the transfusion group. Thus, it is safe 
to say that blood transfusion itself is a predictor of mortality. 
Blood transfusion causes morbidity as well as mortality. 
Increased blood product use causes increased intubation time, 
prolonged ICU stay, and prolonged hospital stay [17]. Similarly, 
in our study, the transfusion group had prolonged ICU stay. 
Acute kidney injury (AKI) following cardiac surgery is one of 
the greatest complications. Blood transfusion itself is also 
an underlying cause of AKI. Numerous observational studies 
showed the correlation between these two factors [18]. In a 
study by Rasmussen et al. they detected acute renal failure in 
542 of 1960 patients. In our study, we find that postoperative 
need for dialysis is significantly higher in patients with blood 
transfusion. 

In light of all this information we have, the more we reduce the 
blood transfusion, the lower the mortality and morbidity. It is 
seen that blood transfusion increases mortality both with the 
inflammation it creates and the morbidities it creates. Although 
octogenarians can be operated safely today, they are still a risk 
group in terms of mortality. Adding an additional transfusion 
burden to this patient group increases the existing risks. 
Therefore, transfusion should be avoided as much as possible in 
every patient group, but especially in octogenarians. 
Conclusion 

Octogenarians are a fragile group of patients. Cardiac surgery 
can be safely performed on these patients. However, blood 
transfusion should be avoided whenever possible to minimize 
the risk. 

Limitations 

Our study has some limitations. It is important to increase the 
number of patients with larger, multicenter series. The exact 
causes of mortality and morbidity can be revealed more clearly 
by considering risk factors one by one in larger series. 


Scientific Responsibility Statement 

The authors declare that they are responsible for the article’s scientific content 
including study design, data collection, analysis and interpretation, writing, some 
of the main line, or all of the preparation and scientific review of the contents 
and approval of the final version of the article. 


Animal and human rights statement 

All procedures performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards 


Funding: None 


Conflict of interest 
The authors we have no conflict of interest to declare. 


References 

1. Tomic MT, Diinser M, Meier J. RBC Transfusion Triggers: Is There Anything 
New? Transfus Med Hemother. 2020; 47(5):361-8. 

2. Pala A, Taner T, Tatli A, Tatli AB, Ozsin KK, Yavuz S. The Effect of Preoperative 
Hematocrit Level on Early Outcomes After Coronary Artery Bypass Surgery. 
Cureus. 2020; 12(4): e7811. 

3. Wedel C, Moller CM, Budtz-Lilly J, Eldrup N. Red blood cell transfusion 
associated with increased morbidity and mortality in patients undergoing elective 
open abdominal aortic aneurysm repair. PLoS One. 2019;14(7):1-14 

4. Faritous Z, Yaghouti F, Ghadrdoost B, Heidarpour E, Ziyaeifard M. Transfusion 
of Blood Components and Postoperative Outcomes in Patients Undergoing 
Cardiac Surgery. Iranian Heart Journal. 2020; 21(2): 64-70. 

5. Moraes A, Giordani JN, Borges CT, Mariani PE, Costa LM, Bridi LH, et al. 
Transfusion of Blood Products in the Postoperative of Cardiac Surgery. Int J 
Cardiovasc Sci. 2021; 34(5): 499-505. 

6. Stover EP, Siegel LC, Parks R, Levin J, Body SC, Maddi R, et al. Institutions of 
the Multicenter Study of Perioperative Ischemia Re- search Group. Variability in 
transfusion practice for coronary artery bypass surgery persists despite national 
consensus guidelines: a 24-institution study. Anesthesiology. 1998; 88(2):327-33. 
7. Snyder-Ramos SA, Méhnle P, Weng YS, Bottiger BW, Kulier A, Levin J, et al. 
Investigators of the Multicenter Study of Perioperative Ischemia; MCSPI Research 
Group. The ongoing variability in blood transfusion practices in cardiac surgery. 
Transfusion. 2008; 48(7):1284-99. 

8. Carrascal Y, Maroto L, Rey J, Arévalo A, Arroyo J, Echevarria JR, et al. Impact 
of preoperative anemia on cardiac surgery in octogenarians. Interact Cardiovasc 
Thorac Surg. 2010; 10(2):249-55. 

9. Paone G, Likosky DS, Brewer R, Theurer PF, Bell GF, Cogan CM, et al. Membership 
of the Michigan Society of Thoracic and Cardiovascular Surgeons. Transfusion 
of 1 and 2 units of red blood cells is associated with increased morbidity and 
mortality. Ann Thorac Surg. 2014; 97(1):87-93. 

10. De Santo LS, Romano G, Mango E, lorio F, Savarese L, Numis F, et al. Age and 
blood transfusion: relationship and prognostic implications in cardiac surgery. J 
Thorac Dis. 2017; 9(10): 3719-27. 

11. Scandroglio AM, Finco G, Pieri M, Ascari R, Calabré MG, Taddeo D, et al. 
Cardiac surgery in 260 octogenarians: a case series. BMC Anesthesiol. 2015; 
15(1): 15. 

12. Nashef SA, Roques F, Sharples LD, Nilsson J, Smith C, Goldstone AR, et al. 
EuroSCORE II. Eur J Cardiothorac Surg. 2012; 41(4): 734-44. 

13. Chan PG, Seese L, Aranda-Michel E, Sultan |, Gleason TG, Wang Y, et al. 
Operative mortality in adult cardiac surgery: is the currently utilized definition 
justified? J Thorac Dis. 2021; 13(10): 5582-91. 

14. Aksiit M, Giinay D, Ozer T, Yerlikhan OA, Selcuk E, Kirali MK. In-Hospital 
and Long-Term outcomes after Open-Heart Surgery in Turkish Octogenarians: a 
Single-Center Study. Braz J Cardiovasc Surg. 2021; 36(1): 64-70. 

15. Mazer CD, Whitlock RP, Fergusson DA, Hall J, Belley-Cote E, Connolly K, et 
al. TRICS Investigators and Perioperative Anesthesia Clinical Trials Group. 
Restrictive or Liberal Red-Cell Transfusion for Cardiac Surgery. N Engl J Med. 
2017; 377(22): 2133-44. 

16. Shaw RE, Johnson CK, Ferrari G, Brizzio ME, Sayles K, Rioux N, et al. Blood 
transfusion in cardiac surgery does increase the risk of 5-year mortality: results 
from a contemporary series of 1714 propensity-matched patients. Transfusion. 
2014; 54(4): 1106-13. 

17. Juffermans NP, Aubron C, Duranteau J. Viaar APJ, Kor DJ, Muszynski JA, et al. 
Transfusion in the mechanically ventilated patient. Intensive Care Med. 2020; 
46(12): 2450-57. 

18. Rasmussen, SR, Kandler, K, Nielsen, RV, Jakobsen, PC, Ranucci, M, Ravn, 
HB. Association between transfusion of blood products and acute kidney injury 
following cardiac surgery. Acta Anaesthesiol Scand. 2020; 64(10):1397-404. 


How to cite this article: 

Mustafa Simsek, Baris Timur, Zihni Mert Duman. Effect of blood transfusion on 
octogenarians undergoing open heart surgery. Ann Clin Anal Med 2023;14(2):130- 
134 


134 | Annals of Clinical and Analytical Medicine 


